Akt kinase activation blocks apoptosis in intestinal epithelial cells by inhibiting caspase-3 after polyamine depletion.
Apoptosis plays a critical role in the maintenance of gut mucosal homeostasis and is regulated by numerous factors including polyamines. Although the exact roles of polyamines in apoptotic pathway are still unclear, inhibition of polyamine synthesis promotes the resistance of intestinal epithelial cells to apoptosis. Akt is a serine-threonine kinase that has been established as an important intracellular signaling in regulating cell survival. The current studies test the hypothesis that polyamines are involved in the control of Akt activity in normal intestinal epithelial cells (IEC-6 line) and that activated Akt mediates suppression of apoptosis following polyamine depletion. Depletion of cellular polyamines by alpha-difluoromethylornithine induced levels of phosphorylated Akt and increased Akt kinase activity, although it had no effect on expression of total Akt, pERK, p38, and Bcl-2 proteins. This activated Akt was associated with both decreased levels of active caspase-3 and increased resistance to tumor necrosis factor-alpha/cycloheximide-induced apoptosis. Inactivation of Akt by either treatment with LY294002 or ectopic expression of a dominant negative Akt mutant (DNMAkt) not only enhanced the caspase-3 activation in polyamine-deficient cells but also prevented the increased resistance to tumor necrosis factor-alpha/cycloheximide-induced apoptosis. Phosphorylation of glycogen synthase kinase-3, a downstream target of Akt, was also increased in alpha-difluoromethylornithine-treated cells, which was prevented by inactivation of Akt by LY294002 or DNMAkt overexpression. These results indicate that polyamine depletion induces the Akt activation mediating suppression of apoptosis via inhibition of caspase-3 in normal intestinal epithelial cells.